Analysis of the stereochemistry of lipoxygenase-derived hydroxypolyenoic fatty acids by means of chiral phase high-pressure liquid chromatography.
A chiral phase HPLC method was developed for the simultaneous determination of the positional and optical isomers of the lipoxygenase-derived hydroxypolyenoic fatty acids. With a Bakerbond chiral phase HPLC column (dinitrobenzoyl phenylglycine as chiral phase) the positional and optical isomers of the reduced dioxygenation products (by triphenylphosphine or borohydride) of linoleic acid and arachidonic acid were separated after methylation of the carboxylic groups. No cumbersome chemical derivatization such as conversion to a diastereomer was necessary. As compared with the methods used up till now chiral phase HPLC proved to be simpler and more sensitive. About 10 pmol of hydroxy fatty acids suffice for an analysis. The chiral phase HPLC can be used for the preparative separation of the optical antipodes of the lipoxygenase products. An optical purity of more than 90% can be reached in one preparative run. The method was applied to the determination of the stereochemistry of the dioxygenation products of polyenoic fatty acids formed by the lipoxygenases from soybeans, reticulocytes, pea seeds (isoenzyme I and II), tomato fruits, by the quasilipoxygenase activity of hemoglobin, and by the methylene blue-mediated photooxidation of arachidonic acid.